Neurofilament immunoreactivity and acetylcholinesterase activity in the developing sympathetic tissues of the rat.
In this study, the ontogenetic appearance of three neuronal markers, tyrosine hydroxylase (TH), neurofilament (NF) proteins and acetylcholinesterase (AChE), have been compared in the neural tube and derivatives of the neural crest with special consideration on developing rat sympathetic tissues. The tree markers appeared for the first time on embryonic day E 12.5. At this age, NF immunoreactivity was located in the cells on the ventro- and dorsolateral edges of the neural tube, i.e., in the regions where the cells had reached the postmitotic stage. In addition, on day E 12.5, NF-immunoreactive fibers were located in the dorsal and ventral roots and the spinal and sympathetic ganglia. This suggests rapid extension of neurites. In contrast to NF, AChE first appeared on day E 12.5 in cell somata of spinal and sympathetic ganglia and only after that in axons. Thus, it can be considered as a marker of differentiating neuronal cell bodies. In the developing sympathoadrenal cells, TH is expressed before NF and AChE. However, the migrating TH immunoreactive sympathetic cells are constantly followed by NF immunoreactive fibers, suggesting that sympathetic tissues may receive innervation from preganglionic axons at the very beginning of their ontogeny. During the later development, all sympathetic tissues contain two major cell groups: 1) one with a moderate TH immunoreactivity, NF immunoreactivity and AChE activity and 2) the other with an intense TH immunoreactivity but lacking NF immunoreactivity or AChE activity. The former includes principal neurons, neuron-like cells of the paraganglia and noradrenaline cells of the adrenal medullae, and the latter includes ganglionic small intensely fluorescent (SIF) cells, paraganglionic cells and medullary adrenaline cells.